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PRESS-FIT DIRECTION 



(57) Abstract: A rotation transmission assembly (30) mass -producible at a low cost and having rotation stopping and extraction 
stopping functions, comprising a rotation transmission member (10) having a generally cylindrical through-hole (11) formed by an 
inner peripheral surface (13) positioned at the center thereof, formed in a generally disk shape, and having a rotation transmission 
part formed on the outer peripheral part thereof and an inside member (20) press-fitted into the through-hole (11), the inner peripheral 
surface (13) of the rotation transmission member (10) further comprising a smooth annular surface (13a) disposed adjacent to one 
end of the inner peripheral surface and a plurality of projected parts (12a) projected in radial inner direction with reference to the 
annular surface (13a) and extending through a part of the axial length of the through-hole (11), wherein the inside member (20) and 
the rotation transmission member (10) are engaged with each other in the extended range of the projected parts (12a) and brought 
into surface contact with each other in the extended range of the annular surface (13a). 



ca)Ii]g<5S«aSt(*(30)fi. rt®e(l3)ICcfey3Kl£$*ifcBSH©tt<DJtii?L(ll)*4>AlcWL. BSR^JBjKIcJB 

^sa5ic(gteeiige$*tr0efiaffl«(io)t;t(iiB«fflTL(ii)icflEA*nfc ssia 

W [El4&{si£SPtt(lO)(D|lllBl^@ 



^2 



Wa2004/016961 Al 



Hi 



(74) ttSA: MU jESt , 41^ (SHIGA JVlasatake et aL); T 
104-8453 mmffl *AE AaSW2TB3Sl^ ^fiStS 
fti**»Br Tokyo (JP). 



(81) ti^ a (M^): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, GM, HR, HU, 
ID. IL, IN. IS, JP. KE, KG, KR, KZ, LC. LK. LR, LS, LT, 
LU. LV. MA, MD. MO. MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, SY, TJ, TM, TN, TR, TT. TZ. UA. UG, US. UZ, VC, 
VN, YU. ZA, ZM, ZW. 



(84) (iK^)i ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), ZL— ^ v 7 (AM, 
AZ, BY. KG, KZ, MD. RU, TJ, TM). 3 — D 
(AT. BE, BG, CH, CY, CZ, DE, DK, EE, ES, H, FR, GB, 
GR, HU, IE, rr, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ. GW, 
ML, MR, NE, SN, TD, TG). 



ffi(l3)l±. LTSS$+tfc»e>A^^t^«S(13a)i:. fIlBS3RB(13a)*Stpt: LTS^[fi]rt:5 

lcS8aLSiIIB«ffift(n)<Dttja^lBlS$<D-ffllC*3fcoTS^tt-««»<03Sfitt^ S!lIBrtfi!lgP« 
(20)i:UlB|51IEe2SS«(iO)li. «JSBS5fittfiP(i2a)a)ffia86Blcfcl^T5LMriiS^$lV fJIHSttffi(l3a)<DSffijB 



wo 2004/016961 PCT/JP2003/0104S2 



m m m 

m^^muu. mm^mmiLi^. ^xxj^^mmm 

^t|-efcoT. IH^Jhfe*3j;t>*^ltihfe(^^|g^^-r Sm^^^^Wx [Defeat 



PCT/JP2003/010452 

2 

ti6o ^(om^. p^mn^t^. ^u^mnu(Dnm'^Kn\^xmx^r\^^^t\:L 



wo 2004/016961 



wo 2004/016961 ^■^PCT/JP2003/010452 



3 



<Dmm-:)y\^^-^(o-u\^f^i^^xm-^-r^m.w<Dmu'^%t^ ^m^. ^^p^m 

tuiB^S3t>tifi5f*. t<ilB^^®(^— i^*^b*ulBmM7Lo«lfls*■r-il:^ilt»t^^:js?^i- 



wo 2004/016961 



PCT/JP2003/0104S2 



Miaf^W*t*x f^5ytco$l&^lHSW<!; LT?^^UXt> J;v\ ^/c. r(^J;5?fcll]te 

® (c^-r 6 ^IH3 (7):^ V ^ ic: J: o T5il@ ® :^ $ ^ T' , 



wo 2004/016961 




'PCT/JP2003/010452 



5 



o 

i^(D'^m.h^MkzMi'f-r^:it^^x%^<Dx\ mm(Dmm='^ h^hi&m-r?)^ 

m^m^^mnpi^(owim.\^mmit. ^p^mm<D-'mitzmi^\^xmmi^tiitm 
ib^^ti:nvimt. mmmvtm^mmt vxm^\^^:^iz^m\^tiimMm^i(Dmm 
:^\^-S:^<D-mzLiofz'oxm^-r^mm<D^mi[kut. ^m^. mmp^m^Ui-i 

i^m^b-ciaei-s^pgi: mte.ihmun(D-'m-i!)m^^mviiU^m^^^x\ 



wo 2004/016961 



PCT/JP2003/010452 



6 



i^^mi^x'o. mtQihmm(DMmx^ h^:^^^^:^i^^'o mvid^^mmfHmm(D 

f^m^-^mxh^(Dx, hx±m±m-A^xt^mf^\^xr)mm-r^^tib^ 

±I5[H]^fe^ms:^*:^;l*3v^T. BtiiaiHi^'fS3t^#(Z)BtjiE Fijian, mmmmii 
(D^^iz.t>tioxmtEi-^mm(Di[h^^m\.. mmp^mmit. mm^w-^xm 



wo 2004/016961 




PCT/JP2003/0104S2 



7 

s, 

o 

'o^^t^i^^ < . mFim'^(DMm\^ti^>L-ii^^i-^mFi^mm^mi^^tix\^^ 
mmP^mnUfDmm^mmn^ t i.xmmmmnt^^mm^'^^mmt mmm 



wo 2004/016961 




t'PCT/JP2003/010452 



8 

wii^t^p^m i^ammm i ^nt d nrn^m^j: ^ m 2 (desi <9 ifp;6s?^ 

. h<^#A«s^^{^?ie t)^ ^f:iS^-t->^^yS^;6S/^< /^§0-C% wile 

So 

{i. mmmii^^izm^vxmm^titimh^^fm'^mt. mmn'^m^mmt 
\^x^:^i^iH:^\z.^mi^t^-^mmm^m<o~m^hmmm2m^^xmmmzm 



wo 2004/016961 ^yjpCT/JP2003/010452 

9 

5o ffiA^lSltfi:^{|iJT*ttl§:lfB*tlcM't4^^:6S^^btbTV>5(^-e. tt^^B 

W;ds#^§p#tc:^LTffiA;^i^^:^Jc-f tL§ c t ^&±x^ 5„ 



wo 2004/016961 



PCT/JP2003/0104S2 



10 



O 

Lt^^^^Xs m^mmi^^^^^xmrnsimmiLi^^m^-r^M^^utm^uu 

r)mvt^^'r^^'t''ii7bm:fv\^Km^^thx\^xi^^\^\ 
m^mm^m^-r?>t.t7!i^x^^o 

'^<r>~^t^h^t^nM(o%2.mu^xw^mz.m^-t^m%.(r)^^h. ^^x^ 

Vi(r)m^t^wm<om'^%\^-^\z.w^\^xmm.-f'hm^b tfnart^yw^tfiiB 

±l5:;^fe(c*5^^•r. BulBrt<|iJ^$tf:i. iB&Rl^tit<7)fl:ii uf^^^'C^TL^lr^-raiii&R 



wo 2004/016961 ^^)pCT/JP2003/010452 

11 



m 2 HI 1 J;::^i-lHlife^i^lH5*t©JffiA7LJ3:i^#Jlf|J*tSrffiA$i3rytllb^#IlI^ 



wo 2004/016961 



12 



''PCT/JP2003/010452 



So 

mi 3f4s lai 2iZ7fi-tmmM^^xxfm^uuo)^^:ff\^(DW:^:3!km^^irm 
mi y^^m(Dm3mMmm^isif^mmi:m^7r:-tm^mxh^. 

xj^z<Dmm^Ufi^^'^^tihMi^uu^yr^-r^^mmmx:^6o 
mxh^o 

mi 8f4. mMm^mm^^-rmx;^^, 

i^T. :^mm<Df^ 1 mmmmi^-^^'^xm i ~m s ^mm i^xmrni-^o 



wo 2004/016961 




PCT/JP2003/010452 



13 



f4s#feife^^§p*t 3 0 (1112) wmmm\^m\'^hf\^^mA\z7r^-r^o^^n 

:$:).JEA7L1 l(7)>@|^y^l 1 A{|iJ— 9 IFP 1 1 BttlJ^M-^fS]/6^V^JaEA 

ffil 3 a(Dp^m. -rti^D-hs ffiA?Ll ICOlE^^l Omm^ UT, ^<7)^5ytffil 
3 a fd^-r-S^a^ 1 2 Si(DM^ii^O. 5 — 1 0 /x m.ir^^S J: 5 (-?^^^;ixTV^ 
6o "Sfc. #i£b^l 2 a i^T(^jEEAc5l 2 b ^Jbt® 1 3 a 1^— >iCoTV^ 

#^$PW2 0{i. ::(DffiA®l3, 1 2 b^^:>y■b-C*>T/^l^^:::^:#V^^Jl®2 0 

$*^lf|5#2 Ofi. mi fd^-Tct ptcibll^l 2 a;^s?^^$tLTV^/^V^®5l^9lF|Sl 
1 B{l!l7&»fea^l 2 a;&S5l^^^t^TV^6^RlJ-- (13 1 <^fe:^*^b:^:^--) I^JttT. 
ffATLl 1 tcffiA^ti/So f4^^*t2 0(^^jl®2 0 a fi, "^-fSSl 

f9$Pl 1 BtC^rt^tLTjBEA® 1 ^(Dmht^^^m'i^Wi'i. 3 a (C^i?) btt. {i^T'i 



wo 2004/016961 



V PCT/JP2003/010452 



14 



■^LT> |iiiS$|5#2 0;is$ e>(-/£A7Ll 1 (-if b32^StbS<irx HI 2 J; 5 

ti:. JEAffil 2 h X^i^nn hti^ tmm^^\!h^l 2 a;6S^V^52.Ayf£^Jlffi2 
0 a l^mi-g-lHS 2 0 b;6S?^^$tbSo wtL^cj:^9^ HI 3 tCL^-T J: 5 1 0 

i:*4S:§15W2 0 tn. J£A® 1 3. 12b ^^Jlffi2 0 a .i: (7)^f&* <9 #^Je)*3 j:tJ« 

2 a 0 b a:7i>^p37if6i«^-a-v^?f^5|^-e@^^n§i^^.i;?'<cSo 

^^^'7^^^ V =¥-¥3 0;&Sj^^$tt6o -r^.et3*3s £3^1 2 a ^^lii'a-§|52 Obi: 
<^iii^-g-v^;6S|i| i9ihje)^/i'S^cittT*?fe< . ^2(J:^-rilb:^|iS]:fe::^'-<(0;^;dS|iSlFP 
$t2 0(^:*i-bT*a^?3tbfc^#tCj*. i!i^l 2 ^(O^mi 2 c^Sit'g-tP2 0 b O 
ii^ffi2 0 c tci^^U. :^i-Jt)^tti:^o :i(Dii^mi)^h^^UU2 O^-BMUUl 
0 (c^bX#:i^I^^:?^^^i5$iir'5f-*6{c:(is fi^ 1 2 a <^)5SS® 1 2 c Ti^iaS^U 

>fe*5. m-e^ia^i 2 a tii®-B-gi52 0 b t7!)^h^j:^m^^^^^^'J[^^> um<Dfz 

5~1 0 mm^-efeoTt>lHl^;^lRj*5J:'tJ«|ft:^l6]OXl^^BSJLh-f ^^m^H-5> 
J^iT. :*^0^c^)||2^m?P^ll^elov^Tlll6~llll 0 ^#RS,b-C^0J-r6o 

13 0 ^m^i-5#*iFP*t (ni^^^^P^) 1 1 0*3 itj^tt^ifp^i 2 0 ^^-r 

WrmmX'h^o 1 2 0 ^#*§B*tl 1 Ot;iStl9#ttT«^$tl.67'7^ 

i?y=ari'13 0 (0 7) M3lg*il^(c:ffiv>e,tv6® 1 0 {d^-t* J: 9 ^jiiSSlt^ 
;|^# 1 4 Ol^:^3V>-C. <*g§|5^1 2 0(^^^'iL^?Ll 2 K^lHlfe^W^ 

#AbT^Sffl$;^tSo ^(Dtzl^. M^'^U 1 1 0 i±mm:iMMti:-^^^^<DUnx- 
fl^fife^n. $ib^$P*ti 2 0(iii]^S$ihlc^-t-6ll«]tfe^sg,$^7:c^«T??i^^$tva 
z:i:;dsie^* :itbb**lfB*t 1 i 0*3j;tJ«W^lFP*t i 2 0^i. 

**§|5^l 1 Oft. 13 5 fd^-TJ: 5 ^mm^^M^l^^'^^^^ $ft^o;^rB] 



wo 2004/016961 




PCT/JP2003/G104S2 



15 



#11 O-ett, 112a §P:9-(^I^#^HA?L 111 (T^itfl ^ Ir) C < l 0 mm 

t bX. ^(Difh^l 12a i:#di^l 1 2 arBl<7)JEA®l 12b ^(T^i^iSM 
— 1^5/ hii5$) ;&so. 5~ 1 0 /i J: 5 {^?i0^^tLTV>6o 
#^§|J*tl 2 Ofi. ffiASl 1 2 b J:«? t>t?-r;5^(c:^#<?i^^$tbJEEA7Ll 1 

1 iz.Rx^ti?>^mmi 2 0 a $4jiio:^ii&]jc:s:ii-f-5i=''67Li 2 1 ^^^fru 

1 2 JEATLI 1 l(cHA$tb6<^^ JEAt- j; (9 1 2 0 a/5SJE^$tL 

S^irljf;!^ $e>l^a^l 1 2 a;eiS^j^gi 2 0 a ^C^V^52itf - J: «9 . 
IfP^tl 1 Olci*J-bT!S< S^^nSo W^lfP^t 1 2 0(^'f';L>7Ll 2 1 <D^:)j\^m 

ii^m^n^ti'eti. mi<^®ffii?)$Bi 2 1 a/5s^i^>?^^$tbTv^5o 

]^;_h<D J; 5 Iw?^^ ^ ti.:fe#$:|FP# 1 1 0 *5 J; XJ^I^^^U 12 0 <Dm.:iL:^^ t > 
M$PM^/m^#ttT7^.c5:7°^^^i5^ y di^-v' 1 3 o^::ov^-cmBJi-6o 

^i". H 5 ^i-#:^gi3lt 110 (DjIAa 111 tC>?J- LTft^f|5# 120 ^JEA 

ia6{«i^i-ct 9{-*bs§p#i 2 0 oisfmsjEA?L 1 1 i^^h^m-r^^^i^ 

M^Plt^m^^ttSo r^xtcj;?), ^JlMl 2 0 a{C(*ia^l 1 2 a j; «9 ni-g^ 
§15 1 2 Ohtmf^^tl^(OX\ #*$|5#1 1 0 t^^^Ul 2 0 ^fi. 06*5<i; 
t>'EI9 (ZL^-f-j: 5 {c, #0^l 12a tfli-a-^l 20b t7()^hfJ^?>\ine3MiikX^ 

#§:$|5Wi 2 Of*. ilA^tvfcffiATLl 1 1 J; «9 h^:^\^-§:f)^iz^ 
V^fcfe. ^<7)M;6S;£A?L1 1 1 t)^^^m\^^mU^ 1 2 2 t?^CoTV^5<. 
JS*:v^-C. XAisotrffiv^T. 1^ 7 {c::^-t-Mtt^?^X@^fT9 iric J: ^ M 

ti^ff^xa<h(*. ■^^lH5*tf-^^6^;ti^*n;t-CM'&^?f^^^b$iir2):^0XXS^ 



wo 2004/016961 




PCT/JP2003/0104S2 



16 



X;ir 1' 5 0 ^^^u 12 0 (Dfp>L-ii 12 1 kzm^titim 1 (Dm'm. 'o^i 2 
-tnmmi 5 i^^utvn^So 

2 0(d4^^l^?li 2 n^mi^^^h^i^T^t^o ^^Kxy). xjri 5 o<or^®i 5 

1 \zX<^X^'blll 2 1 (Dp^m^n^ 1 (DmMVUl 2 1a OP^{|iJ^^ blft;^fo] 4" 
'M^l6]/5>V>#>!r (Clii^g^tL^ lAggiJ^t 1 2 0 li^OtC^UTH 1 Offi^ 

tjgpi 2 1 a i:f*®^«9^^;5S^^j:Sll2(7)®Sl«9lHSl 2 1 b;6S^^$tbS (HI 
8)„ 

I^2<7)®l5l'9§l51 2 1 b;OSjf^^$tt;S(^tllI^tc:s X:Brl 5 OizX^X\Nmm 
75^b#UJ£tf bti.fc*fbS^$t 1 2 0(DS^m^5>l 2 2(*. ffiATLl 1 1 t-j:-5^ 

jEATLl 1 1 <Drt^J; 19 < >^cSo 

W^m^X 2 Ofi. ffiATLl 1 lrtSJ;t) t>:fc:^<t£#^tt/c^tiilfl55^l 2 2 
;65BEA7L1 1 1 (^MSi^TMIfPW 1 1 0 ^*6:;^l^{c^*^52stpi ^ I- J: "9 ^ ffiA^ 
1 1 1 m^nVii 1 0) t:i^i-5l4;^[R)0^1b;$s^Jh^nSo 

J: 5 tw,m^{T|-tt^.nfc-7'^^>^ y ^ir 1 3 0{±. 1 1 0 ^ttS^IS 

^1 2 0 i:;6sa^l 1 2 a *3J:iO«Bi'g'§P 1 2 0 b J; o TlUfe;^!^ l/;6SB5± 

tj^is, mXiti^h0kl 12a tm^^Ul 20b i:^*fe/.C5l3J]di?10J|^<lftJ^BJ<^^i6 
it3SbT:»c# <l2l^b-CVNS>6S. meim^(D^i&m-i. ±^Vti2:o\zO. 5 - 

mi ifi. :iFimmmm(D\mmmmm.±^^m]^'r^^m^mu^t\^x<Di^m. 
^U2 10 :L(DmMUU2 1 oi^mM^ti^p^muut i.x(d^^uu2 2 
0 t^^i-^ffiin-efcSo >if^Mm^m(DmmB^nu 2 3 o»*s ^ii^^t-fflv> 
bn^mi 8 {z^irx 0 ts^m^mMmm mMmm) 240 (Dzfy^^^ v ^-yx 



wo 2004/016961 




PCT/JP2003/0104S2 



17 



it*W2 1 of^mi 1 td^i-j; 5 ^j^MiciWJF^^yt^^bs 14^0:^1^ 

je:Kii-t-^:l:ii?Lt bT(7)iEA?L2 1 l ;e)5?]^^$tb-CVN5o rc»iIAa2 l l 
^ |li&Rl^Jbt(7)JBEAffi2 1 3 tcj; «9?i^j^$tts J£A®2 13(i. m b7J)^^<e^4^® 2 

1 3 a m^m2 13a ^^3i^ Lx^;^iS]i^::^{i^m Uj^:^r6]lC^$fc^ i: IStt 

^titinwccDdh^z 1 2 a t^m^xr^^^o JBEA7L2 1 1 (Dmm^i^. m^v^ 

2 1 1 At^'S^<0^2 1 1 B t7bm^^inX\i^^o 

8:$:). #gtl5#2 2 0 <?)«*:a3*t 2 1 0 (ilM-T '5/EA::^[^*u;^{iJ (m<^^:l^) 75> 

:^mM^m<DmMm2 i oxn. m^m2 i 3 &<dp^^. ■rti:t>-tb. eea7L2 

1 1 (DWi^^ 1 Omm^ VX. 2 13a lc:^i-5#ia^2 1 2 a 
^;6So. 5~l 0 Mmir?:c5 J; 5^^:?^^^i^TV^<5o ^di^ 2 1 2 a F^(D 
EA® 2 1 2 b(*. ^it>t® 2 13a t IH— ^<?oTV^^o 

2 10 (DjEA?L 2 11 }c:JEA$tL^$4Stl5^ 2 2 0 fi. HI 1 1 
J; ffiA?L2 1 1 fiOjlA® 2 13, 2 12b KMi^Xt>-r7!)^i^iz^^^i^mm 

2 2 0 at. mi<^m^y)U2 1 a-Am^^Mc'P'L-112 2 1 t^^-t^F^mV^ 

SX±(D X 9 ^ inftm^^n 2 1 0 *5 j; x^l^^m^ 220 <7)m3t:;^ife t > 

o 

*-f, #<:|FP*t2 1 0<DiEA7L2 1 lJJ:*J-b-C. mi 1 tJ:^i-lEA;^lR]-ettS: 
|FB# 2 2 0 ^JEA m 1 2\z^-r^ 0 i^. M^UU 2 1 0 \zMi-^&A:)7f^WJ 

m<D:^:f7) T?JBEA?L2 1 1 36-b*b^§iS*t 2 2 O^^tH^its 5^a:ilfB^2 2 
2<^i9:ttT*5<o 

$4^ W 2 2 0 ^^jEATL 2 11 (CffiA-r § i J; «9 , 2 2 0 



wo 2004/016961 




PCT/JP2003/0104S2 



18 



®2 2 0 a 1,^i±db^2 12a Id j: o T Pi-^^P 2 2 0 h^m^^tl^^o M^^U 2 

1 0 t^^'^U2 2 0 tit. mi 2^XXfm 1 3 (;i;^-r<i; 5 {-^ #i£b^2 12a 
tm^^2 2 0 b td=>b/.eStlflta?f^5bt-e^* «9'&V^, [a^2 l 2 a <7)JEA=^:fer{|!| 
iilg® 2 1 2 c 2 2 0 (Dm-^U 2 2 0b <^JEAm:*-{|iJii*® 2 2 0 c IC^ 
^l-St^^ir^^c-So >fc*3,- ;i(Diii'g'$B2 2 0 b^?l^^i-Sli6SlfP*t2 2 0(DmM 

^v^-c^ ii#fflxjr2 5 0 ^fflv>T, HI 1 4^3:^t-te^xm<^^TV^, «*:m-t 

2 10 i:tt^^*<|-2 2 0 ^<l^5:v^{d®^-rSo 

jfci^ffixA2 5 o«. $4^i3J*t2 2 otof 'L>a2 2 1 iz.m ^ ntcm 1 <^mWL 'O 

g|52 2 1 a;6Sf4i^oi:/j:-r®^«9^S (;i;:-Cfi4 5 °) J: »5 h^MoKMl^xm 
^^^J:'i-\^mm2 5 1 ^^UTV^5„ 

fe^X^-Cf*. m 1 4 {Cl^i- J; 5 {-^ wOi£MX:ir2 5 0 iEEA7L2 1 1 
t;iffiX^tLfc:$4S§|5*^2 2 0(D^>\j>ll2 2 1 i^. J£A;^fR]Hu:^;i^ b^:^-^ (111(7) 
>&^;{)^e>fc^'^) f^tt-Cjf biZitpr j; t) . i£^^X:ir 2 5 0 OR^® 2 5 i 

j:oT4''i>7L2 2 1 (D[Hm'm2 2 1c 1 <Dffi^ 2 2 1a <^l^<|ijd* b** 

rojfe^XSlcj; «9 , ♦tg:gi5*t2 2 OicfiBIl 5{c^-rJ: 5 JJis Iftj^Oic^L 
-cm <9 g|5 2 2 1a i!HffiSl«9^^;65^7^eSm2(Dffi]&i9^2 2 1 b 

^^ti^o m^izi. iiA?L2 1 iiz.x^^mmoMm^^^j:^^^m^^j^2 2 2its 

U±(DX 0 lc:#*gp^2 1 0 tn^nU2 2 0 t^U^Hnxiiti^-XM^rxo 
Z.ki^XV)^ i£b^2 1 2 a*5J:TJ«l®'^|f|5 2 2 0 b (d J:o-C(HI^;6S^^J$tL6fc:H• 
T'7',e< ^ 2 12a *3j;t;«<c^® 2 12c J; o T $4^^*^ 2 2 0 (Dl^X:^\^m 

:^^<D'^Wiii^mM\^f\.h. ^<D'-)^miti^hm^nu 2 2 0 ^m^W2 1 0 (c^t 

Xn^^^:)5-^^Wi^'^^tLm^\t. ^0k2 1 2 a<73iiS®2 1 2 c;6S|ftgfp$t2 

fe^$tu:^^lil^^2 2 2l;iJ;5$ili^W2 2 o offiA:^i6]=^;^-^(7) 
o^i^ift-'5^<h;5s-C'#5o 



wo 2004/016961 




'PCT/JP2003/010452 



19 



?fc*3, |ll-et*(flj^2 12a 2 0 b t^^h^J^^m&'B'-^k^^^MCDfc)^ 

^{c. *^0Jo||4^^feJ^^S}c:ov^Ts Hie. i 7 ^#bs bT^0^-r^o 
2 1 0 :l(dM^UU2 1 0 ic@^$n5f4S^*t 2 sot ^Tjk-rm^m'Ch 

m^^U2 1 on. msmmmm\^^n^-mmuu2 i otm—x^h^o * 

> ^^UU2 8 0 WF^illJtZl^^^ :7 h^WA\^X^m^n^(DX\ #*^*t2 1 0 
«jtt^sa:^ff;^eltK-e?1^^$*T.Sc:i:;6S$?^bv\ ^fz.. 2 l 0 *3 

±^tfcJ:5i-> »:i:$P#2 i ^3lim?^^f-*5JtS*<:$|5*t2 i 
mMm2 1 o<7)jiA7L2 1 1 i;^iiA^*i5f4S$P«2 8 0{*, igi ej^iTj^i- 

J; 0 iEA?L 2 11 <^jEA® 2 13. 212b icMLXt>T^^I,^±^^^nmm 
2 8 0 a $^^^0^[fl]^c:?^fife$;^^fc4''il^a2 8 1 ^$r^-rSRl^i|^{«l?i0fife$n 
-CV^5„ r(7>$4^§|5*t2 8 0(Z)dS8ffi2 8 2{C(*. ^ffiH^?^4^t<758l$|5 2 8 

2 a TJSi^it ibtlX\^^^o 

r (7:)*ibS:§plt 2 s o ^ . HI i 6 },z.7^-r:^\^xMMUU 210 oHA^L 2 1 1 

3 36S^Jtbtb5 J; 9{-JEA7L2 1 l:d^hm^^^2 8 O^^tH^-frSo 
Cl^OJ; W§:$P*t2 8 0^iIA7L2 1 1 (CiEA bfc*«t^fi. 12 1 2, 

1 3 tc^-TB 3 t mmxh «9 s (D^m^^ bfft^ias^ 2 s o ^# 



wo 2004/016961 




PCT/JP2003/010452 



20 



0<^JGEA7L2 1 KDmiC^M^"^. l^^#^tt:^fnI{C@^-r 5o -T^^^^. # 
*:|H5*t2 1 0 tn^UU2 8 0 ^;6S5:v^^^:^l!Jb?^CV^J;5^-@^^ip:^^U^4>tST' 
. mmn^2 8 3{Rijom§B2 8 2 aJC^fUT. fci:x.«< ^U^^btt^XA^EEAlfe- 
iiSi^;^ (ia<^fe:^) ^[^ftrtr-^iZitf^^tcJ; 19, ^^2 8 2 a <^^j^ftij^@;^ 
I^i51.;^---^l^^-^So ^mtl55> 2 8 3 <Di51^^;^SHAa 2 1 1 (DP^fS 

J: «9 < ^tL^OT% m^nU2 8 0<D#«|5*t2 1 0 (cMf^SJEA::^!^^ 

p/.?X@f*, ;d^bJ?>X@i: ^j^^tuSo 

igJlJKDJ: 5(C«^§P#2 1 0 tm^^U2 8 0 t^m^^#tfCfe#XaS:tTd 
wi;tJ:J;«9. &0k2 1 2 a *5 j;tJ«lii'^§|5fC j; :5|SIfem^J, £3^2 1 2 a cDCffi*3 
cfct>^5i^^(cj;^fft^^|5;^2 8 0 (DI£A:f7\^m:^^(D^Wim.m. Wi^^tifc^m^ 
5^2 8 3 tc:J;?>$6S:^1^2 8 0 (D}£A^\^'^1^^<D^W}mMi()^fJ:^ti. Elte^l^ 

fc,ir;tfi\ _hl5m3lliS?f^«l(-*3VNT. rii^ 2 1 2 a f^ffi A7L 2 1 1 

a <D^mm(7)^=kmi:}7\^^:f7-^^m^'^x^^^^^, ^^^U2 s o (D:^m\^wci-f 



wo 2004/016961 ^P^PCT/JP2003/0104S2 

21 



m^fj:^) (DMMH (i£A7L) te:f^{il§IS# m^U^fi^tl ^SiAir^mfxm 



wo 2004/016961 



22 



PCT/JP2003/010452 



t>t:ioxm^-r^^^(Dmm'^ut. t:m^xi^^, 

2. m^miiz.mm<D^m^^U¥iX';^<>x. mm^m^Uit. m^m^m(D— 

m:)fm^i^mmm^tix\^^^o 

\p\^^<o-mz.t>tL<>xm^-r^Wk<omn'i^'^t. ^^tl. 



wo 2004/016961 




PCT/JP2003/010452 



7. n^m6icmm.<D\Biii^^mm^i^x^hox. mmmm^m-i. mmm^m(D 

10. m7km6izmm.<^iBim^mm.±i$^xh^x, m^mu^mMUi-^. tfriEiHi 
uuti.xm^^i^.x\^^^o 

11. m^mi o\^^m<D\Bim^^m.±i^^m^ti-mm.mm. 

1 2. mmi^muut<;Hm^ut^m^fc\EimBmm.^i^^m.tLx^:)7^x^^ 
iii&R;^?^)btici?i^^$ti/s ^j^iFPicmfe'e^ias^-^;^. mmmi^^muu<Dm 

13. F^iiSiCct !9Ji^^$i^fcll^&R^^)t^^9^:ii?Li^t|':^{-<rb. lil&R^?l^^{c?i^ 



wo 2004/016961 



24 



I PCT/JP2003/010452 



14. m^mi 3icmm(Dm^^mm.±wxhox. m^f^muU(D^mM(Di^ 

15. m^mi 3icm^(Dmu^mm.±i^xh<^x. mumm^m^U(Dmmp^ 
mm\-i. mmnm^(D^^Kt>tc'oxm^-ir^m^(D^^^^\^, mmp^mmu 
it. m^^w^xmm^m(Dei^tm^^^x\^?>o 

16. m^^i si^^m(Dmm^mm±w^xh^x. m^m^^muuit. mm 

17. n^mi 6k^mm(Dmmi^mm±^%:mpLf:imm.mmo 

1 8. mm^mnut\Hi^mut^m:tf:Lmmmmm±i^=km.iLx^:ij^xho 

(OMM \.r:i^'L-ii^^-r^mBmnm^Mm^tix^ t) . m:^mit. 
^^mu^tvxmMimm^^^h^m^^^^^t 



wo 2004/016961 




PCT/JP2003/0104S2 



25 



20. 9\zUWLo:>^m-^^^X. BfrlBF^ftiJ^p^toMiS^f^Jlfill 1 CO® 

2 1. :^liSa5;i^bm2i^§|5^T'M&i-5l^J^ffiJcJ: «9?f0^$tLfclli&Rl^)|:^t<^m 

. n\i^n%t\.x^ m^\Hnm(Dwm%2m^t^hm\^\^x^^ ^ wmmmi^ 



wo 2004/016961 



26 



I PCT/JP2003/010452 



2 4 . fn:^^ 2 3 },zmm.<D^mmmm.:^LW^i^x.1tm^mo 

iii§R*R?i^5yt{c?i^^^*L, ^mm^^m^mn^^^. m^i&mmmm^U(Dm 

^^m^mmt vxm:^\^p^:^i^mtiiv*^-^mmm'!^m<D-mt)^h^p^mm(Dm 
2t^u^x\s.mm^M^-t^^wi:(D^^t. ^mpL. mmp^mmuit. mmm-^ 

^mm^^t i.xmm^^mm<Dmmm2i^u:^^tbmm^^^^mt 

2 7. if*:^2 6 t::ism«o:^?sfeT-*>oT. mt&iHm^n(Dm^^m^^itp^mi^ 



wo 2004/016961 




PCT/JP2003/010452 



wo 2004/016961 PCT/JP2003/0104S2 

1/14 



FIG. 1 





FIG. 4 

30 



wo 2004/016961 



I PCT/JP2003/010452 



4/14 



FIG. 5 



121a 



121 

± 



trr 



121a 112b^ 

^112b 

112b 
112b 



120 



120a 



111a 



112a 



4^ 



112a 



\ 



O 

I 

-'112a 



'112a 
-112a 
l^llla 



/ 



110 



FIG. 6 



121a 




110 




no 




I 

wo 2004/016961 PCT/JP2003/010452 



6/14 



FIG. 8 




110 




FIG. 10 

130 



wo 2004/016961 PCT/JP2003/010452 

9/14 





210 



wo 2004/016961 




PCT/JP2003/010452 



11/14 



FIG. 15 



o 

I 
I 

J 




wo 2004/016961 PCT/JP2003/010452 

12/14 




wo 2004/016961 




PCT/JP2003/0104S2 



13/14 



FIG. 17 

o 

I 




260 



210 



wo 2004/016961 



PCT/JP2003/010452 



14/14 



FIG. 18 

230 (260) 




INTERNATlfl^PL SEARCH REPORT 



Int^l^HErapplicatioii No. 

PCT/JP03/10452 



A. CUVSSinCATION OF SUBJECT MATTER 
Int.Cl^ F16D1/06 



Accoidiog to International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation seaiched (classification system followed by classification symbols) 
Int.Cl"' F16D1/06, F16H55/17 



Documentation seaiched other than minimum documentation to the extent that such documents aie included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where piaaicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 59-140911 A (Tokyo Buhin Kogyo Co., Ltd.), 
13 August, 1984 (13.08.84), 
Full text; all drawings 
(Family: none) 

JP 9-158952 A (Toyota Motor Corp.), 
17 June, 1997 (17.06.97), 
Full text; all drawings 
(Family: none) 



Relevant to claim No. 



JP 8-178020 A (Nippon Piston Ring Co. 
12 July, 1996 (12.07.96), 
Full text; all drawings 
(Fcimily: none) 



Ltd. ) , 



1-13,15-18, 
21,23-25 



1-13,15-18, 
21,23-25 



1-13,15-18, 
21,23-25 



pT) Further documents are listed in the continuation of Box C. [ | See patent family annex. 



* Special categories of cited documents: 

''A" document defining the general state of the ait which is not 

considered to be of particular relevance 
"E* eailier document but published on or after the international fiUng 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as spedfied) 

''O^ document referring to an oral disclosure, use, exhibition or other 
means 

"F* document published prior to the international filing date but later 
than the priority date claimed 



*T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
undeistand the principle or theoiy underiying the invention 

''X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of mailing of the international search report 

02 December, 2003 (02.12.03) 



Date of the actual completion of the international search 
12 November, 2003 (12.11.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No.. 



Foma PCr/ISA/210 (second sheet) (July 1998) 



INTERNA' 



SEARCH REPORT 



Intd^HRial application No. 

PCT/JP03/10452 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



JP 8-4717 A (Aisin AI Co., Ltd.), 
09 January, 1996 (09.01.96), 
Full text; all drawings 
(Family: none) 

US 4827600 A (DANFOSS A/S) , 
09 May, 1989 (09.05.89), 
Column 4, lines 18 to 19 
& JP 59-101501 A 

US 2002-0025093 Al (Koji Sahashi) , 
28 February, 2002 (28.02.02), 
Fig. 2 

& JP 2001-354004 A & EP 1179440 A 

US 3100333 A (THE BENDIX CORP.), 
13 August, 1963 (13.08.63), 
Full text; all drawings. 
(Family: none) 



1-13,15-18, 
21,23-25 



18,21,23-25 



1-27 



Fonn PCr/ISA/210 (continuation of second sheet) (July 1998) 




m^^tamm^ ^mr/ jpo. 3/10452 



A. ?Bm<Dm-t^^^m<D^m mm<(^n^ ci pc) ) 

Int. CI.' Fl 6D 1/0 6 



B. m^^n-oti^m 



Int. Cl,' F16D 1/06, F16H55/17 



H*Bllffl3&fSg^« 1926-1996^ 

Q:^m<^mMmmm^m. 1971-2003^ 

u^mmm.mm^si^^m. 1994-2003^ 

n^mmmmmsmkm 1996-200 



c. 



JP 59-140911 A (mM§PR"pX||**^^^±) 
1 9 8 4. 08. 1 3, ^X, ±m i^T^ J^cCU 

J. P 9-1589 52 A(h3i5^ ^Wj^^^^) 
1997. 06. 17, i^X, {yr^V —ts: U) 

JP 8-178020 A (P^jct";^ h>'y ^^:/t5lc^#%t) 
1 9 9 6. 0 7. 1 2,^X (:7T5y— ^j:U 



1-13. 15-18, 
21, 23-25 

1-13, 15-18, 
21, 23-25 

1-13, 15-18, 
21,23-25 



roj pmicJ:sgH:^. mm. m^\z.mR-r^xm 



rxj #tciijS<^fc5X®t-efeoT. mmxM(o^-<^^m 
TYj #icM3i<o$>s:S:i^-c?feoT, ^^:fc^ifibo5iiJiL 

r&j 1^— i^hyr^V — XSt 



12. 11. 0 3 



02.12.03 



B*ffli#fr;T (I sA/j p) 

S<S#-^l 0 0-891 5 

f^B ESiSKHT a 4# 3 -g- 



03-3581-1101 



3 J 



8 5 13 



3 3 2 8 



«SCPCT/I SA/2 1 0 (^2-i-i^) (1 9 98^7^) 



T/J PO 3/1 04 5 2 



c m%) . 



JP 8-4717 A (T-r i/^^ • T-rt5fe^#^t) 

1996. 01. 0 9, tifcs:, (^T^y-^J^U 

US 4827600 A (DANFOSS A/S) 

1 9 8 9. 0 5. 0 9, ||4ffii01 8- 1 9tT 
&JP 59-101501 A 

US 2002-0025093 Al (Koji Sahashi) 

2 0 0 2. 02. 28, ^211 
&JP 2001-354004 A 
&EP 1179440 A 

US 3100333 A (THE BENDIX CORPORATION) 
1 9 6 3. 0 8. 1 3, (:7T^y-5&b) 



1-13, 15-18, 
21, 23-25 



18, 21, 23-25 



1-27 



^^:PCT/I SA/'2 1 0 {m2^—'^<n>m^) (1 9 9 8<^7^) 



